Effect of long-term B-type natriuretic peptide treatment on left ventricular remodeling and function after myocardial infarction in rats.
Although short-term B-type natriuretic peptide (BNP) treatment has been shown to be effective for decompensated congestive heart failure, little is known about the effects of long-term BNP treatment in ventricular remodeling and heart failure in response to myocardial infarction. The aim of the present study was to investigate the effects of long-term BNP treatment on ventricular remodeling and heart failure after myocardial infarction in rats. Myocardial infarction was induced by ligating the left anterior descending coronary artery. The surviving rats were randomly divided into four groups: 1) vehicle-treated myocardial infarction group ('vehicle-treated group'), 2) rats treated with low-dose BNP ('low BNP group'), 3) rats treated with high-dose BNP ('high BNP group'), 4) sham-operated group. Eight weeks after the operation, rats were sacrificed. Compared with the sham-operated group, the vehicle-treated group had significantly higher collagen deposition and angiotensin II levels (P<0.01) and a significantly lower cardiac function (P<0.05). Both BNP-treated groups had significant improvement of these indexes compared with the vehicle-treated group (P<0.01). The high BNP group had significantly less collagen deposition and better cardiac function than the untreated and low BNP groups. Moreover, the mRNA and protein expression of TGFbeta1 and Smad2 in the vehicle-treated group was significantly higher than in the sham-operated group (P<0.01). Both BNP-treated groups had a suppression of TGFbeta1 and Smad2 expression (P<0.01). In conclusion, long-term treatment with BNP prevents ventricular remodeling and deterioration of cardiac function in a dose-dependent fashion, a process that may be associated with the inhibition of TGFbeta1/ Smad2 signaling.